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[0121]
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[0129]
[0130]

[0131]

[0132]

[0133]

[0134]

[0136]
[0137]
[0138]

[0139]

[0140]

[0141]

[0142]

S=S4d 10-1787701
T8 B4 SEEIEFH AEE(10 - DS oleder o] deybd A4 A=vteadys 5
&sto] E&8=(E741-742) ¢} 3}3HE 4(21mg) & 33T,

BIE 7425 W27 E(0:1 — 2:1)S o407 3l (-18 A ARnEIIE £33t 3%
=z o

(2Alel 4) sheba] 1 WA 139] shebE &<l

2ad SRS HNR, CNMR 59 A2 FERANR), §4, A4 BFEA(R) 5 ol&atd

NI HZ (Kaempferol, 3}t 19] 3gtE)
A 0 =k 391 (Yellow powder)
m/z @ 286

AR 0 Cyslig0s

'H-NMR (MeOH-d,, 300 MHz) & 8.88 (1H, d, J=8.2 Hz), 6.89 (1H, d, J=8.2 Hz), 6.88 (1H, d, J=1.4
Hz), 6.17 (1H, d, J=1.4 Hz).

Ref. Soliman, F.M.; Shehata, A. H.; Khaleel, A. E.; Ezzat, S. M. An Acylated Kaempferol
Glycoside from Flowers of Foeniculum vulgare and F. Dulce. (2002), 7, 245-251.

MIHE 3-0-2FFAo]= (Kaempferol-3-0-glucoside, 3}sH2] 29] 3}gHE)
A @A 1919 (Yellow powder)
m/z : 448

AR 1 CoHlagOs

'H-NVR (MeOH-d,, 300 MHz) & 8.07 (1H, d, J=8.2 Hz), 6.90 (1H, d, J=8.0 Hz) 6.41 (1H, s), 6.21

(1H, s), 5.26 (1H, d, J=5.7 Hz), 3.73-3.23 (6H, m)

13C—NMR (MeOH-d,, 75 MHz) & 195.1, 177.97, 164.59, 161.6, 160.1, 157.6, 157.1, 134.0, 130.8,
121.3, 114.6, 104.3, 102.6, 98.4, 93.3, 77.0, 76.6, 74.3, 69.9, 61.2.

Ref. Kim, H. J.; Lee, J. Y., Kim, S. M.; Park, D.-A.; Jin, C. B.; Hong, S. P.; Lee, Y. S. A
new epicatechin gallate and calpain inhibitory activity from Orostachys japonicus. (2009), 80, 73-76.

NI A E-3-0-F =] 2} = Ato] = (Kaempferol-3-O-rhamnopyranoside, 3}8h2] 39] 3}gHE)
A @A 19k9- (Yellow powder)
m/z : 432

AR CorHagOso

'H-NVR (MeOH-d,, 300 MHz) & 7.76 (1H, d, J = 8.6 Hz), 6.94 (1H, d, J = 8.6 Hz), 6.36 (1H, d, J

=1.6Hz ), 6.19 (1H, d, J = 1.6 Hz ), 5.39 (I1H, d, J = 1.1 Hz), 5.39 (1H, d, J = 1.1 Hz), 4.25 (1H,
.m), 3.73 (1H, m), 3.36 (2H, M), (3H, d, J = 5.0 Hz).

UC-MMR (MeOH-d,, 75 MHz) & 178.1, 164.4, 161.7, 160.1, 157.8, 157.1, 134.8, 130.5, 121.2,
115.1, 104.5, 102.0, 98.4, 93.3,71.8, 70.7, 70.6, 70.5, 16.2.

Ref. Kim, H. J.; Lee, J. Y., Kim, S. M.; Park, D.-A.; Jin, C. B.; Hong, S. P.; Lee, Y. S. A
new epicatechin gallate and calpain inhibitory activity from Orostachys japonicus. (2009), 80, 73-76.
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[0145]
[0146]

[0147]

[0148]

[0149]

[0151]
[0152]
[0153]

[0154]

[0155]

[0156]

[0158]
[0159]
[0160]

[0161]

[0162]

[0163]

[0165]
[0166]
[0167]

[0168]

[0169]

[0170]

[0172]

S=50d 10-1787701

Y
K

I W E-3-0-FE] =Ato] = (Kaempferol-3-C-rutinoside, 3}8H2] 49] 3}gtE)
A @A 1919 (Yellow powder)
m/z . 594

AR CogllgOss

'H-NVR (MeOH-d,, 300 MHz) & 8.11 (2H, d, J = 8.9 Hz), 6.90 (2H, d, J = 8.9 Hz), 6.42 (1H, d, J

= 2.0 Hz), 6.23 (I1H, d, J = 2.0 Hz), 5.06 (I1H, d, J = 7.7 Hz), 4.53 (1H, s), 3.80-3.35 (11H, m), 1.20
(1H, d, J = 6.1 Hz).

Ref. Sousa, E. A. d.; Silva, A. A. C. A. d., Cavalheiro, A. J.; Lago, J. H. G.; Chaves, M. H.
A New Flavonoid Derivative from Leaves of Oxandra sessiliflora R. E. Fries. (2014), 25 (4), 704-708.

HAAE (Quercetin, 33H4 59 3}3+&)
A 0 =A 39 (Yellow powder)
m/z @ 302

AR 0 Cysllig0s

'H-NMR (MeOH-d,, 300 MHz) & 7.64 (1H, d, J = 1.9 Hz), 7.54 (1H, dd, J = 8.5, 1.9 Hz), 6.78
(1H, d, J = 8.5 Hz), 6.29 (11, d, J = 1.9 Hz), 6.09 (1H, d, J = 1.9 Hz).

Ref. Soliman, F.M.; Shehata, A. H.; Khaleel, A. E.; Ezzat, S. M. An Acylated Kaempferol
Glycoside from Flowers of Foeniculum vulgare and F. Dulce. (2002), 7, 245-251.

AME-3-0-FFZAo|= (Quercetin-3-0-glucoside, 3}82] 69] 3}3tHE)
A @A 1919 (Yellow powder)
m/z : 464

A CoHlagOrs

'H-NVR (MeOH-dy, 300 MHz) & 7.72 (1H, d, J = 1.7 Hz), 7.60 (1H, dd, J = 8.4, 1.7 Hz), 6.88
(1H, d, J =1.7Hz), 6.40 (1H, d, J = 1.4 Hz), 6.21 (1H, d, J = 1.5 Hz), 5.27 (1H, d, J = 7.2 Hz).

Ref. Kim, H. J.; Lee, J. Y.; Kim, S. M.; Park, D.-A.; Jin, C. B.; Hong, S. P.; Lee, Y. S. A
new epicatechin gallate and calpain inhibitory activity from Orostachys japonicus. (2009), 80, 73-76.

(=)l 3771 ((-)epicatechin, 3}82] 79 33%&)
A 0 = 39 (Yellow powder)
m/z @ 290

R e N O S (0

'H-NMR (MeOH-d,, 300 MHz) & 6.87 (1H, d, J = 1.1 Hz), 6.70 (1H, dd, J = 8.2, 1.5 Hz), 6.66

(1H, d, J = 8.2 Hz), 5.84 (1H, d, J = 2.0 Hz), 5.82 (1M, d, J = 2.0 Hz), 4.7 (1H, s), 4.0 (1H, t, J =
2.8 Hz), 2.76 (1M, dd, J = 16.7, 4.5 Hz), 2.63 (1H, dd, J = 16.7, 2.8 Hz).

Ref. Thanh, N. V.; Thao, N. P.; Huong, P. T. T.; Lee, S. H.; Jang, H. D.; Cuong, N. X.; Nama,
N. H.; Kiema, P. V.; Kim, Y. H.; Minh, C. V. Naphthoquinone and avonoid constituents from the
carnivorousplant Nepenthes mirabilis and their anti-osteoporotic and antioxidant activities. (2015),
11, 254-259.

(=)o 7t -3-0-Z# o] E ((-)-epicatechin-3-0-gallate, 3}3+2] 89 33 &)
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[0173]
[0174]

[0175]

[0176]

[0177]

[0178]

[0180]
[0181]
[0182]

[0183]

[0184]

[0185]

[0186]
[0188]
[0189]

[0190]

[0191]

[0192]

[0194]

[0195]

[0196]

[0197]

[0199]
[0200]

[0201]

S=50d 10-1787701

A @A 1919 (Yellow powder)
m/z @ 290

AR CistiOs

'H-NVR (MeOH-d,, 300 MHz) & 6.86 (2H, s), 6.85 (1H, d, J = 1.8 Hz), 6.71 (1H, dd, J = 8.2, 1.8

Hz), 6.61 (1H, d, J = 8.2 Hz), 5.88 (1H, s), 5.88 (1H, s), 5.4 (1H, s), 4.9 (1H, s), 2.90 (IH, dd, J =
17.3, 4.5 Hz), 2.63 (1H, dd, J = 17.3, 1.7 Hz).

PO-NMR (MeOH-d,. 75 MHz) & 166.3,.156.4, 156.3, 144.9, 144.5, 144.5, 138.4, 130.1, 120.1,
118.1, 114.7, 113.7, 108.9, 108.9, 95.2, 94.6, 77.2, 68.8, 25.5.

Ref. Thanh, N. V., Thao, N. P.; Huong, P. T. T.; Lee, S. H.; Jang, H. D.; Cuong, N. X.; Nama,
N. H.; Kiema, P. V.; Kim, Y. H.; Minh, C. V. Naphthoquinone and avonoid constituents from the
carnivorousplant Nepenthes mirabilis and their anti-osteoporotic and antioxidant activities. (2015),
11, 254-259.

(=)ol 7 71-3,5-0-Z | o] E ((-)-epicatechin-3,5-0-gallate, 3}82] 99| 3}3tE)
A @A 1919 (Yellow powder)
m/z . 594

AR CogHlpO1s

'H-NVR (MeOH-d,, 300 MHz) & 7.33 (2H,s), 6.79 (2H, s), 6.94 (1H, d, J=1.8 Hz), 6.85 (1H, d, J=

8.2, 1.8 Hz), 6.51 (IH, d, J= 8.2 Hz), 6.41 (1H, d, J=8.2 Hz), 5.64 (1H, s), 5.24 (1H, s), 3.16 (1H,
dd, J=17.3, 4.5 Hz), 2.82 (1H, dd, J= 17.3, 1.7 Hz).

“CNMR QMeOH-di, 75 MHz) & 166.1, 165.1, 156.7, 155.9, 150.6, 145.3, 144.9, 144.6, 139.2,
138.5, 129.6, 199.8, 188.8, 118.0, 114.6, 113.7, 109.2, 108.8, 103.5, 102.4, 100.6, 77.4, 67.9, 25.7.

Ref. Hashimoto, F.; Nonaka, G.-I.; Nishioka, I. Chem. Pharm. Bull. (1989), 37, 77-85.

4-slol =2 A ulZ o)At (4-Hydroxybenzoic acid, 34 109] 3}3H&E)

m/z @ 138

A2 0 CHe0;
1H—NMR (MeOH-d,, 300 MHz) & 6.83 (2H, d, J =7.8 Hz), 6.83 (2H, d, J = 7.8 Hz)

Ref. Khadem, S.; Marles, R. J. Molecules. 2010, 15, 7985-8005

3,4-t}olslo| =B A Wl Z Al = vl @l AL (3,4-Dihydroxybenzoic acid or vanillic acid, 3}eH] 11
o] 33HE)
m/z : 154

A 0 G0y
1H—NMR (MeOH-d,, 300 MHz) & 7.34 (1H, s), 7.32 (1H, overlapped m), 6.70 (1H, d, J=7.8 Hz)

Z Ak (Gallic acid, 3}8H] 129] 3}gE)
m/z : 170

A 0 Cllg0s
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[0202]

[0203]
[0205]
[0206]

[0207]

[0208]

[0209]

[0210]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]
[0218]

[0219]

[0220]
[0221]

[0222]

[0224]

[0225]

[0226]

[0228]

[0229]

H-NMR (MeOH-d,, 300 MHz) & 7. 24 (2H, s)

Ref. Erlund, I.
wE ol

m/z @ 184

Nutr. Res. 2004, (24), 77-85.

(Methyl gallate, 3}3h2] 139] 3}3&E

224

: CgHgOs
1H—NMR (MeOH-d;, 300 MHz) & 6.96 (2H, s), 3.71 (3H, s)

PC-NMR (MeOH-d,, 75 MHz) & 167.7, 145.0, 138.3, 120.0, 108.7, 50.9.

S=50d 10-1787701

Ref. Erlund, I. Nutr. Res. 2004, (24), 77-85.

(AAle 5) okF FEE9] ddotlEolE &M &elgh 313&2] peroxyl radical &7 &4 3
reducing capacity

Peroxyl radical 271272 Kurihara 59 W& W&3 ORAC A4S o] &3ttt

ORAC BAME A, 79, BRe 24 U FA5 2L I 4F U YBAASY PuH 2Y ¥

S HA3sl7] 98ke] 96-well micro plate (black, flat

bottom) & AF&3F3T}.

75mM potassium phosphate buffer (PBS, pH 7.4)°] =<1 100puL9] 40nM fluoresceing platec] ¥-&

F., 5ml PBS (pll 740090 N ZHze] w8 A 50uLE FUSHA

71 % 75mM PBS (pH 7.4)°l =<1 50puLe 20mM AAPHE plateol #H7}s}ict.

E f=4Q Trolox$} AAPH+= £4

Ao SpectraMax® (Molecular Devices, Austria)E Algsty, 3%

=
shakingdt & 5% &< <43} =S AH3)T).
96-well micro platex 37ColA 2%

Fluoresceine excitation wavelength 485nm, emission wavelength 535nmell 4]

HF Ay SAANES FFFI blanke] FF7k 7] Hlo] o= AlLtsiH
210 pMe 84 vitamin E F=AQ TroloxE o]&3le] 4311, RE A=
D& gHaksle] 7))

Reducing capacity+: Arouma <2 W'H (Arouma I O et al. J. Agic.

SR e
10mM PBS (pH 7.4)e &alAzl 100uM CuCl, &9 20ul$} A&

neocuproine €M 80uLE: E3 S S=AHANE

40uLE A7Veta ALoA 1A
200 uLE 3]

96-well micro plate® %7 454nmol| 4] ELISA reader=

il
9
%D
ol
o:i
K
i

Sample blank® CuCl, &< oj4lo] 10mM PBSE

ket A gEe] ALgaiit.

Food Chem. 1998)%

bufferol

Fek WA 5

wA7E 54 A 1023

AR F 2008 T FFES SAHNESE HAsSH.

standard curvew 1, 5

TE (Trolox equivalents, 1

e

°]-8-5}<]
E3A1ZL 250 nl

[e)
(B4 E‘l‘oo‘}l]

reducing capacity+<

CJV%WMNMMQ extinction coefficient (7.95 Xl&Mﬂmﬁ%—&%a@ B RE ﬂ&%CJbliE

24 EAs9

H
1-2, ﬂﬁl—/ﬂ 7g] g}z;fjl—%
. 8eba 119 e D3,

—

B40,
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in vitroolA ORAC assay % reducing



[0231]

[0232]

[0233]

[0234]

[0235]

[0237]

[0238]

[0239]

[0240]

[0241]

[0243]

[0244]

[0245]

[0246]

[0248]

[0249]

S5S0dl 10-1787701

3}et2] 139] 3EE2 D1S e
T=

1, 5uM #XolA peroxyl radical 2A A4S A 23, 3F3FES peroxyl radical-scavenging
activitys &% luMolA A3 (3.41 £+ 0.2), 11-1 (3.18 + 0.16), 11-16 (1.93 =+ 0.08), 1-8 (4.47
0.22), D-8 (2.07 £ 0.15), 11-2 (3.92 = 0.15), B40 (3.70 £ 0.24), B2 (3.31 = 0.05), A5 (1.71
*

0.12), B31 (0.97 0.05), D-3 (1.46 £ 0.15), H7 (1.03 £ 0.13), D1 (1.38 £ 0.26) ©]%UAt}.

H H

% 5uM oA A3 (5.29 £ 0.06), 11-1 (11.12 + 0.24), 11-16 (7.68 = 0.25), 1-8 (14.78
0.44), D-8 (4.92 0.28), 11-2 (10.36 £ 0.39), B40 (8.89 = 0.24), B2 (11.00 £ 0.07), A5 (13.68
0.24), B31 (4.19 0.46), D-3 (3.29 = 0.18), H7 (4.11 = 0.11), D1 (3.98 %= 0.23)& YE}S T},

H

H

Reducing capacity:= %= 1uMollA A3 (1.22 0.13), 11-1 (0.50 * 0.00), 11-16 (0.67 = 0.06),
1-8 (0.96 += 0.06), D-8 (1.76 = 0.11), 11-2 (3.35 0.13), B40 (0.88 = 0.11), B2 (5.12 £+ 0.17), A5
(5.83 = 0.06), B31 (-0.04 £+ 0.06), D-3 (1.76 = 0.11), H7 (1.80 = 0.13), D1 (2.31 £ 0.06) ©]AT}.

*
*

En o5uM oA A3 (2.73 + 0.13), 11-1 (3.02 + 0.00), 11-16 (1.68 + 0.06), 1-8 (2.68
0.06), D-8 (5.66 + 0.11), 11-2 (15.47 £ 0.30), B40 (11.32 + 0.30), B2 (24.36 + 0.06), A5 (28.55
0.23), B31 (0.13 + 0.11), D-3 (3.06 £ 0.11), H7 (8.68 + 0.11), D1 (11.78 + 0.17)= ‘E}wLT}.

H o
H H

olF FEE9 dEolMEHCE FEEAA g 35 '? 11-2, B40, B2, A57} 7} =& peroxyl
radical &7 @4 % reducing capacityS YER oW, o] = A7) 3HgHEo| hydrogen®} electron
S peroxyl radicalell &9t o 24 peroxyl radicalg &A= “"é}"ii‘r gAe 71A 7] wiEo|t},

(AAld 6) okF FE=9 oot olE 2 & el stehzel Alx W kst 24

HepG2 A|EE 96-well plate©l 5x10° cells/well®] = vjd3dte] 24417 ov] wlSEStal test sample
< 30%3F A st
MediaZ A AT & ZF welloll 50 L9 Hank's balanced salt solution (HBSS)E 13] A oj&r}.

Media th4l 7+ wellel 63%91 S A ¥ 200pLe] HBSSOo® wAls] i 60 pMe] AAPH i
ImMe] H0,5 74ek thd 3043 wlket 5 40 M| DCFH-DAE 7hshe] 3047t F7k= wldatoitt.

4L SpectraMax® (Molecular Devices, Austria)E ©]&3}o] Excitation wavelength 485nm,
emission wavelength 535nmoll A &FS FAs} ).

Cu2+°ﬂ A& Frd ASAEYas AREE A A &2 TC(treat control)olA 482.41 £+ 16.47 <
ol ¥ 5pM oA A3 (568.90 + 31.02), 11-1 (493.80 + 32.76), 11-16 (495.23 + 21.51), 1-8
(449.36 =+ 7.31), D-8 (373.81 % 16.73), 11-2 (302.85 # 13.48), B40 (331.06 + 23.69), B2 (256.09 =+
17.02), A5 (309.00 + 15.05), B31 (386.16 + 18.88), D-3 (378.58 + 4.79), H7 (461.20 + 20.48), D1
(449.02 + 5.99) =07 YET),

H0o 93] 58 AFAEYAE ANES AP stA] &S TC(treat control)olA] 245.22 + 26.81 &

Folm % 5uM ol A3 (189.41 + 16.65), 11-1 (246.58 + 19.07), 11-16 (314.68 + 24.47), 1-8
(243.82 + 10.12), D-8 (153.91 + 9.93), 11-2 (229.66 + 15.54), B40 (219.45 + 4.76), B2 (165.35 =+
19.04), A5 (115.53 + 2.07), B31 (221.82 + 9.27), D-3 (218.97 + 13.10), H7 (224.68 + 19.49), DI
(145.17 + 7.42) FF o2 Yehgr).

o

9E FEEY ool HoOlE RE LA g 3E F 11-2, B40, B2, AbdA 7MF arpyo=
O~

£ PaAs)E Ao ek,
(A6l 7) o F2Ee] RolAHE RE BN Eeld shEEel AP B4
TRAP 48 RAW 264.7 A|XEZE 96-well platecl 1><104 cells/well®] =2 24A|%F o] wjgFstar, &

3} =m A [50 ng/mL receptor activator of nuclear factor—xB ligand (RANKL)]®} A A& (UIW 8575)
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[0250]

[0251]

[0252]

[0254]

[0255]

[0256]

[0257]

S=50dl 10-1787701

SEERE Asgit.

o) 29dube WA e Ao ARE ¥@

ofe

5917 vl akaheie,

MediaZ A)A% & 50 ulLe PBS (pH 7.4)2 13 A& % 10 mM sodium tartrate®} 5SmM p-
nitrophenylphosphateZ} £33 50 mM citrate buffer® 100 pulL# 253 & 37CoA 1A+ ¥H-&-81 3T},

8- 2 0.1 N NaOH=Z ¥H-3-& FAAIA 405 ol A FHEE A3

ok FEEY oddotAlElolE EEEA EElgh 3E2] RAV 264.7 Al FAA IE=AE £33} f =
€12kl RANKLO ¢J&f 5dzF BE3A 71 T gz Eojd oz way = Tartrate Resistant Acid Phosphatase
(TRAP) 9] &4 & 543 A = 30 AAEH.

Al7E AgsA] &2 TC(treat control)olA TRAP activitys 216.78+25.65 o)™ 5 uM 5=
A1 A3 (183.02 + 21.64), 11-1 (200.31 + 9.30), 11-16 (189.58 #+ 10.57), 1-8 (205.32 =+ 19.93), D-8
(202.08 £ 8.98), 11-2 (200.08 £ 20.40), B40 (196.94 = 10.99), B2 (176.39 + 16.79), A5 (157.68 =+
5.68), B31 (203.23 £ 20.15), D-3 (209.85 £ 16.32), H7 (152.18 %= 15.53), D1 (211.26 + 17.79) T2
= UEE

o} FEHLE 9 dEolAEe|E EEEqA o3 gE F A5, H7dlA 71 &34 o7 RANKLY <))
]

_16_



10-1787701

B
H

B
H

(a)

o1um
=5uM

16

I ° ® ©

- (W iﬂ eAINb3 x0j011) 0¥yo

-

1116 18 D8 12 B40 B2 A5 B31 D3 HT D1

“a

A3

(b)

@1 um
=5 M

35

30

() suo () soddog

B2 A5 B31 D3 H7 D1

B40

114 1116 1.8 D8

A3

— 1'7 —



10-1787701

N

© o ° ° ° ° ° °
B — R 8 8 8§ 8 & =@°
E.._ (1o5yu02 Jo %) Aysuajui souaasasony 490

D-3 H7 D1

B31

11-2 B40 B2

D-8

11-16 1-8

111

Control CuSO4 A3

—~~

0O o o ] o o o =3 o =)

= o I =3 o o I ° @
< ® ® ~ « - -

(onuoa Jo %) Ausuajur aausasaiony 490
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] B ?
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